In August 2001, composite periphyton samples were collected from 6 sites on the Tongue River in southeastern Montana for the purpose of assessing whether this stream is water-quality limited and in need of TMDLs and to evaluate the biological effects of salty groundwater being discharged from coal-bed methane wells. The samples were collected following DEQ standard operating procedures, processed and analyzed using standard methods for periphyton, and evaluated following modified USEPA rapid bioassessment protocols for wadeable streams. 
INTRODUCTION
This report evaluates the biological integrity, support of aquatic life uses, and probable causes of impairment to those uses in the Tongue River of southeastern Montana. The purpose of this report is to provide information that will help the State of Montana determine whether the Tongue River is water-quality limited and in need of TMDLs , and to assess the effects of discharges from coal-bed methane (CBM) (1) identify waters that are water-C[uality limited, (2) prioritize and target waters for TMDLs, and (3) develop TMDL plans to attain and maintain waterquality standards for all water-quality limited waters.
This evaluation is also part of a study being conducted by staff of the Montana Department of Environmental Quality (MDEQ) to determine the chemical and biological effects of CBM well discharges to streams in southeastern Montana. The discharged groundwater originates from test wells that are being used to dewater underlying coal beds for the purpose of determining the capacity and economic feasibility of methane gas production.
Evaluation of use support in this report is based on the species composition and structure of periphyton (phytobenthos, benthic algae) communities at 6 sites that were sampled on August 17-18, 2001. The periphyton community is a basic biological component of all aquatic ecosystems.
Periphyton accounts for much of the primary production and biological diversity in Montana streams (Bahls et al . 1992 ).
Plafkin et al . (1989) and Stevenson and Bahls (1999) list several advantages of using periphyton in biological assessments of streams:
• Algae are universally present in large numbers in all streams and unimpaired periphyton assemblages typically support a large number (>30) The project area is within the Northwestern Great Plains Ecoregion (Woods et al . 1999) . The surface geology of the watershed consists of Paleocene coal-bearing deposits of the Fort Union Formation and Eocene deposits of the Wasatch Formation (Renfro and Feray 1972) . Vegetation is mixed grassland (USDA 1976 Samples were examined to estimate the relative abundance and rank by biovolume of diatoms and genera of soft (non-diatom) algae according to the method described in Bahls (1993) . Soft algae were identified using Dillard (1999) , Prescott (1978) Smith (1950) , and Whitford and Schumacher (1984) . These books also served as references on the ecology of the soft algae, along with Palmer (1977) .
After the identification of soft algae, raw periphyton samples were cleaned of organic matter using sulfuric acid and potassium dichromate, and permanent diatom slides were prepared using Naphrax, a high refractive index mounting medium, following Standard Methods for the Examination of Water and Wastewater (APHA 1998) . For each slide, between 296 and 464 diatom cells (592 to 928 valves) were counted at random and identified to species.
The following were used as the main taxonomic and autecological references for the diatoms:
Krammer and Lange- Bertalot 1986 Bertalot , 1988 Bertalot , 1991a Bertalot , 1991b Patrick and Reimer 1966, 1975. Lowe (1974) was also used as an ecological reference for the diatoms. Bahls et al . (1984) provide autecological information on important diatom species that live in the Southern Fort Union Coal Region of Montana, including many of the diatom species found in the Tongue River.
The diatom proportional counts were used to generate an array of diatom association metrics (Table 2) . A metric is a characteristic of the biota that changes in some predictable way with increased human influence (Barbour et al . 1999) Metric values from the Tongue River were compared to numeric biocriteria developed for streams in the Great Plains Ecoregions of Montana (Table 3) .
These criteria are based on metric values measured in least-impaired reference streams (Bahls et al . 1992) and on metric values measured in streams that are known to be impaired by various sources and causes of pollution (Bahls 1993) The criteria in Table 3 
NON-DIATOM ALGAE
Eighteen genera of nondiatom algae were found in the Tongue River, representing four major divisions: Green algae, euglenoid algae, red algae, and cyanobacteria (Table 4 ) . The number of non-diatom genera ranged from a low of 6 above Tongue River Reservoir Co a high of 13 below the reservoir. This compares to an average of 13 nondiatom genera (range 9-19) recorded from prairie reference streams in Montana (Bahls 1993) Diatoms dominated the periphyton sample collected above the Tongue River Reservoir and ranked first in biomass at the three lowest sites on the river (Table 4 
